CONTEXT The seeking and incorporating of feedback are necessary for continuous performance improvement in medicine. We know that beginning feedback conversations with resident self-assessment may reduce some of the tensions experienced by faculty staff. However, we do not fully understand how residents experience feedback that begins with self-assessment, and whether any existing theoretical frameworks can explain their experiences.
METHODS We conducted a constructivist grounded theory study exploring physical medicine and rehabilitation residents' experiences as they engaged in a structured self-assessment and faculty staff feedback programme. Utilising purposive sampling, we conducted 15 individual interviews and analysed verbatim transcripts iteratively. We implemented several procedures to enhance the credibility of the findings and the protection of participants during recruitment, data collection and data analysis. After defining the themes, we reviewed a variety of existing frameworks to determine if any fitted the data.
RESULTS Residents valued self-assessment followed by feedback (SAFF) and had clear ideas of what makes the process useful. Time pressures and poor feedback quality could lead to a process of 'just going through the motions'. Motivation coloured residents' experiences, with more internalised motivation related to a more positive experience. There were no gender-or year of training-related patterns.
CONCLUSIONS Self-determination theory provided the clearest lens for framing our findings and fitted into a conceptual model linking the quality of the SAFF experience and residents' motivational loci. We identified several study limitations including time in the field, evolving characteristics of the SAFF programme and the absence of faculty voices. We believe that by better understanding residents' experiences of SAFF, educators may be able to tailor the feedback process, enhance clinical performance and ultimately improve patient care. INTRODUCTION Human behaviour is regulated by the ongoing exercise of self-influence, which includes the selfmonitoring of one's behaviour. 1 Physicians have limited ability to accurately self-assess, [2] [3] [4] and selfassessment in 'low performers' is particularly inaccurate in comparison with assessment by faculty supervisors. [5] [6] [7] Therefore, seeking and incorporating external evaluations (feedback) may comprise a better model for effecting self-awareness than personally generated summative assessment 8 as accurate external feedback is necessary to facilitate both improvement 9 and the acquisition of superior performance in medicine. 10 Despite the imprecision of self-assessments, beginning a feedback conversation with the learner's self-assessment is widely advocated. [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] Several authors have developed practical models of feedback incorporating this sequence. [21] [22] [23] One possible explanation for the persistence of this practice is that multiple learning theories suggest that feedback receivers should have opportunities to engage in dialogue with feedback providers 24 and that self-assessment may start that conversation.
Although residents embrace the importance of selfassessment 7, 25 and perceive feedback as essential to knowing how they are doing and how to improve, 20, 26 significant tensions exist for both faculty members and residents who engage in feedback conversations. 7, 9, 26 Exploration of faculty tensions around feedback revealed that faculty staff may be uneasy about balancing positive and negative feedback, as well as about managing their own confidence and emotions. 27 Asking residents to self-assess made it easier for faculty staff to provide negative feedback. In addition to serving as an 'ice-breaker', this approach encouraged residents to reflect, allowed residents to identify their deficiencies first (making it easier for the faculty member to elaborate rather than criticise), and made the giving of feedback feel less damaging or pejorative. However, although faculty members solicited the resident's selfassessment, they did not always use the resulting information productively. Sometimes the feedback that faculty staff provided was not related to the content of the resident's self-assessment. At other times, faculty members interjected with their own comments and thoughts instead of asking additional questions when the resident's self-assessment was vague. 27 Learners who inform their self-assessment with a variety of external data also experience tensions within themselves, between people and in the context of the learning environment. 26 For example, although residents may want additional input from supervisors, the act of asking for feedback risks their appearing less independent or less competent than might be expected.
What we do not yet fully understand is how residents experience self-assessment followed by feedback. Does this sequence impact tensions that permeate the experience? Do residents engage in a meaningful discourse that leads to improved performance or do they 'play the evaluation game' (e.g. by ticking boxes just to get it done)?
9 Do learners respond differently to feedback from faculty members who react to their self-assessment in different ways? Our research questions, therefore, were: (i) How do residents experience feedback conversations that begin with self-assessment? and (ii) Which (if any) existing theoretical frameworks can explain this experience?
METHODS

Context
This study was situated in a postgraduate specialty (physical medicine and rehabilitation) residency programme with a large faculty staff (n = 28) and number of rotation sites (n = 8). As a result of a 2015 survey of residents that identified the need to improve faculty feedback, we implemented a monthly process of resident self-assessment followed by feedback (SAFF) (piloted 7 months and fully implemented 4 months prior to beginning the data collection). We adopted an iPad app called PRIMES (professionalism, reporter, interpreter, manager, educator, skills) that was developed based on the RIME (reporter, interpreter, manager, educator) framework 28 by adding professionalism at the beginning and skills at the end (Appendix S1). Residents self-assessed, and faculty members assessed, using the structure of the same six-question rubric (PRIMES). Although there was some flexibility based on trainee concerns, the conversation revolved around a shared framework with common expectations. Residents were required to initiate and complete one SAFF encounter per month. This placed the responsibility for seeking feedback on the resident, in line with the student-centred model of feedback. 29 To facilitate flexibility and the adoption of this new initiative, residents decided which faculty member to approach for feedback after they had completed the self-assessment. We conducted a 3-month training initiative for faculty staff and residents prior to starting the programme, which included an introductory discussion and small-group training sessions. As a result of our early findings, we modified the process in two ways based on participants' suggestions. Firstly, the timing of SAFF was moved from the end of each monthly rotation to the midpoint to allow time for the implementation of feedback. Secondly, to create 'protected' time for SAFF, we reserved monthly scheduled time on each faculty member's calendar.
Participants
There were 37 residents enrolled in the programme (12 in postgraduate year [PGY] 2, 12 in PGY 3 and 13 in PGY 4); 76% were male and 24% were female.
We employed purposive sampling 30 and included residents of both genders (to ensure that relatively under-represented women's experiences were explored) and residents in each of the three training years (to utilise the perspectives of relative 'novices' and relative 'experts').
Design
We used a constructivist qualitative grounded theory 30, 31 approach to answer the first research question (RQ). We chose this theoretical framework to avoid restricting ourselves to previously described models and inferences about self-assessment and feedback, while allowing our backgrounds and theoretical perspectives to serve as sensitising concepts for our analysis.
To answer the second RQ, we applied several existing theories to our data to determine if they fitted, and proceeded to create a conceptual model using the theory that explained our findings best.
Recruitment, data collection and instruments
The institutional review board reviewed and approved the study protocol. We uncoupled recruitment, data collection and data analysis by having each step conducted by a different study team member.
A single investigator conducted semi-structured interviews. Participants were offered a gift card in recognition of their time and effort.
The interview guide (Appendix S2) was based on a review of the literature related to self-assessment and feedback. The domains were converted into a script with follow-up prompts. We conducted two pilot interviews and revised the guide through iterative review. 32 In order to explore the concept of peer feedback discussed by Participant (P) 9, we expanded the interview guide by including questions (Q) 9-12, and recruited additional participants for subsequent interviews.
We conducted interviews until we achieved thematic saturation, which we defined according to the occurrence of three interviews that did not yield any new insights or themes. 33 
Data analysis steps
Grounded theory (RQ 1)
We analysed the anonymised verbatim transcripts using ATLAS.ti qualitative analysis software (Version 1.5.3; Scientific Software Development GmbH, Berlin, Germany).
We identified coding categories based on segments of text identified in transcripts, developed a coding scheme that defined individual codes and their relationships, 34 and discussed this scheme to reach consensus.
We used a constant comparative approach that relied on the iterative analysis of codes and memos to develop major categories. 30, 35 Themes 1 and 2 became apparent during this stage.
Applying existing theories (RQ 2)
We examined several existing theories (professional identity formation, 36 ego development, 37 goal orientation and feedback seeking, 38 and self-determination theory 39 ) for their possible fit with our data. We determined that stages of human motivation 39 explained our findings best by re-reading each interview transcript and characterising each participant from that perspective. Theme 3 emerged during this stage.
Developing a conceptual model (RQ 2)
To get a sense of category frequencies across the motivational stages, we selected 12 positive (accepting, appreciating, feeling comfortable, etc.) and negative (criticising, going through the motions, rejecting, etc.) categories, and divided the number of quotations associated with each by the number of participants who authored the quotations. This allowed us to map the categories grounded in data (rows in Table 1 ) against the theoretical stages derived from self-determination theory (columns in Table 1 ), and helped us to develop a conceptual model (Fig. 1) .
We utilised peer debriefing 30 by discussing the study process and preliminary findings during regularly scheduled meetings with a group of Master of Health Professions Education students, and in two workshops with experienced medical educators. These discussions resulted in several conceptual shifts in our perspective.
Additionally, AM shared emerging themes during weekly individual meetings with residents as a form of member checking. 30 No major disagreements or discrepancies were identified, although individual residents highlighted different aspects of the experience. Table 2 describes the investigators' world views. Reflective memos were used by both coders to track insights related to the data and the researcher's reactions.
Reflexivity
RESULTS
Grounded theory (RQ 1)
We conducted 15 interviews (with five female and 10 male residents, including four in PGY 2, four in PGY 3 and seven in PGY 4). All participants completed the interviews. Thematic saturation was reached after 12 interviews. Analysis yielded 145 codes, which coalesced in 16 experience categories (Table 1) . We identified two major themes: (i) residents value self-assessment and feedback, and Residents believed that self-assessment was essential to meaningful feedback and that feedback may not happen without self-assessment. They valued selfassessment as it allowed them to stop and reflect on the 'big picture' and to confirm their progress:
. . .it helps me keep progress as I go along. I realise that I've learned a lot and I'm able to do a lot. (P8, Q7)
Additionally, it transformed the resident's role from that of a passive recipient to that of an active participant in the feedback conversation:
. . .I like the self-assessment part because it takes the feedback process from a receptive exercise where I'm receiving. . . to one where I'm, I'm an active participant in the. . . because I'm, I'm making the contribution to the, the discussion. (P1, Q43)
Residents felt that self-assessment both 'primed' them for feedback, and guided, focused and personalised it. Residents also exhibited sophisticated understanding of the characteristics of effective feedback in terms of its necessary conditions, timeliness, structure, credibility, relevance and specificity, and the impact of both confirming and disconfirming feedback. Participants valued feedback that was ongoing and in the moment and, as such, fit into their workflow. They thought structured feedback was helpful in keeping both parties on track under stressful conditions:
But like when you have like a, like a rubric in front of you and you have to actually process everything and consider it and think about it, it, it gives you, it, it keeps you on task. Participants recognised the impact of feedback from a credible source, and often thought of credibility in the context of a positive, long-standing relationship with a faculty member. Residents appreciated that positive feedback could validate their hard work and provide a needed morale boost, as well as confirming that their performance was up to standard. Constructive feedback could also calibrate faulty self-assessment:
. . .the self-assessment lets the faculty member know that someone actually, uh, thinks that they're doing less well in a certain area. . . Or. . . or they may think that they're much better at something than they really are. Like, oh, I'm great with talking to patients and the attending is like I cringe every time you open your mouth. . .
Which definitely happens. (P7, Q20)
Residents therefore wanted constructive feedback that was specific and practical, and showed them the areas in which they needed to improve. Ultimately, feedback that was meaningful and impactful was valued most highly.
Theme 2. Time pressures and poor feedback quality may lead to going through the motions
Participants noted that when either faculty staff or residents did not fully engage in the feedback process, this resulted in less meaningful or untrustworthy feedback from the faculty member and eroded the utility of the self-assessment. They noted that both time pressures and competing work expectations contributed to this phenomenon:
. . .some people also feel like they just need to go, you know, they're like, oh, we've got to go through this and they have 10 people lined up outside so they're like all right, let's get through it. (P15, Q5)
Multiple participants noted the impact of time pressures on the feedback experience for both faculty members and residents. Residents described the tension and stresses of competing priorities, including the completion of clinical tasks, getting out of work on time, and selfimprovement:
. . .the workday is a zero-sum game, right? So if you take 30 minutes to do this, then that's 30 minutes of something else you're not doing. (P1, Q45) They suggested that poor quality feedback could be contagious and result in 'regressive' behaviour in the resident, who may stop taking self-assessment and feedback seriously after a bad experience:
Then it's kind of like well, if they're not going to put the time into it, like I'll just check off my boxes. (P14, Q6)
Applying existing theories (RQ 2)
When we characterised each interview transcript as a whole through the lens of self-determination theory, an additional theme emerged: the locus of the resident's motivation coloured his or her experience.
All of the participants clustered on the extrinsic motivation continuum: external regulation (n = 4); introjection (n = 7); identification (n = 3), and integration (n = 1) (Fig. 1) . No participants were placed in the 'extreme' categories of amotivation or intrinsic motivation. There did not seem to be a discernible gender-or year of training-related pattern in where each participant placed along the 'motivational internalisation continuum'. 40 Participants whose motivation locus was externally regulated focused on criticising feedback and less frequently on valuing or wanting it (Table 1) :
It just kind of feels like they're forcing us to do the feedback sessions so that they. . . we get feedback, but it's not a good feedback. . . It was just like "Okay, we did your PRIMES". . . Just to get it done so that everyone stops e-mailing saying that we still have to do it. That's it. Otherwise, it's just an extra stressful task. . . (P12, Q1) Conversely, the participant whose motivation locus was integrated contributed categories of seeking, accepting, trusting and using feedback, in addition to valuing and wanting it:
I was like, doctor, can I ask you for some feedback on just how I am doing and I never take anything personal, I just want to get better. I just want to be a better resident and I'm sure there is room for improvement. . . So I developed that mindset. .
Developing a conceptual model (RQ 2)
As the quality of residents' experiences varied depending on their motivational style, our findings suggested the conceptual model reflected in Fig. 1 .
The categories of valuing and wanting clustered around introjected and identified regulatory styles in the middle. Experiences of residents on the externally regulated end of the spectrum were defined by criticising and wanting, and, to a lesser degree, valuing. On the opposite end of the experience spectrum, residents motivated within integrated regulation focused on seeking, accepting, trusting and using feedback.
Two of these categories, seeking and using, were perhaps the most impactful from the perspective of SAFF in terms of leading to changes in future learning behaviours or clinical practice.
DISCUSSION
Our findings confirm the value residents place on the self-assessment process 7, 25 and feedback, 20, 26 and their sophisticated understanding of the qualities that determine the impactfulness of feedback or make it meaningless (RQ 1).
Self-determination theory 39 provided a theoretical 'lens' that fitted the data well (RQ 2). Backed by decades of research, self-determination theory suggests three main motivation types: amotivation (lack of motivation); extrinsic motivation, and intrinsic motivation. 40 Intrinsic motivation is rooted in pure personal interest, curiosity or enjoyment of the task; we found that none of our participants seemed to engage in the self-assessment and feedback purely because they enjoyed the process. Nor did we think that any of our participants belonged at the other extreme, amotivation. All of the participating residents clustered in the middle category of extrinsic motivation and demonstrated four regulatory styles ranging from external regulation (in which actions are motivated by anticipated consequences) to integrated regulation (in which external values and goals are integrated into one's self-image and habits).
Although we were not able to find previous work linking feedback experience to aspects of motivation in medical education, there is some evidence from secondary education that teacher behaviour and the manner in which feedback is provided have considerable effects on students' willingness to engage in further learning. 41 Conversely, motivation for writing tasks was found to be positively and strongly correlated with the participants' feedback seeking orientation. 42 A study using functional magnetic resonance imaging discovered that motivation may modulate neural responses to performance-related feedback and, furthermore, that changes in motivation facilitate processing in areas that support learning and memory. 43 Although goal orientation 44, 45 and feedback seeking 38, 46 frameworks are very relevant to our findings, our inquiry focused primarily on the process rather than on the participants. This limited our ability to explore the fit of our data to these frameworks.
Our focus on residents' motivational 'stage' may imply that the quality of the SAFF experience is in the resident's hands alone. Although we firmly believe that people possess self-reflective capabilities that enable them to exercise some control over their thoughts, feelings, motivations and actions, 1 the responsibility for impactful SAFF experiences is not limited to residents. Faculty staff can play a critical role in at least three ways.
Firstly, according to self-determination theory, internalisation and integration are promoted through the fulfilment of three basic psychosocial needs: relatedness; competence, and autonomy. 39 Faculty members can play positive roles 40 by promoting feelings of autonomy, such as by allowing choice (e.g. flexible schedules, selfdirected learning) or by asking how the resident would handle something the next time it arose and why. Faculty staff can also promote feelings of competence and relatedness, such as by explicitly inviting residents into the professional group, legitimising their experience (e.g. by saying: 'We all went through this'), and supporting residents in practising authentic professional duties as 'legitimate peripheral participants'. 47 Secondly, we found that faculty members who provided poor quality feedback or merely 'went through the motions' could have negative impact and cause a leftward shift along the internalisation continuum so that a resident who had previously behaved within an introjected or identified realm might 'regress' to external regulation as he or she no longer found the process meaningful.
Finally, the learning context and institutional culture are likely to represent powerful moderators of residents' feedback experiences. 40, [48] [49] [50] [51] We hypothesise that a resident's basic need for relatedness may be particularly sensitive to local context and culture.
Our participants experienced a new programme of SAFF that was required, highly structured, used an existing educational framework and involved scheduled time for faculty feedback. Therefore, it is not surprising that time and structure were prominent concepts in our findings. Others have also identified that finding time for feedback is challenging and that faculty staff, similarly to our resident participants, valued having a structure for feedback conversations. 52 The finding that gender and year of study did not seem to influence motivation is perhaps helpful in considerations of transferability.
Limitations
One major shortcoming of this study was the limited time 'in the field'. 30 The only point of contact with each participant in this study was a 30-minute interview. This may have caused us to miss aspects of the resident experience that evolved over time.
Similarly, in the spirit of action research, 53 the phenomenon being studied evolved as a result of the early findings. For example, as a result of initial interviews that highlighted the importance of providing 'protected' time for self-assessment and feedback, we implemented scheduled faculty times for feedback, which coloured future interview findings.
The faculty staff experience in our context may differ from that described elsewhere, 26, 27 which cannot be addressed by our study. Using a single (resident) voice limited our ability to triangulate the findings. Although it is conceivable that faculty tensions described by others 26, 27 applied to the faculty staff in our context, it is equally possible that our faculty members' experiences of giving feedback may have been qualitatively different.
It is also possible that by not ensuring the adequate representation of other groups in our sample, we may have missed alternative facets of the SAFF phenomenon and perhaps reduced the generalisability of our findings.
Future research
Researchers should further define how the human motivation taxonomy 39 helps us understand resident experiences of self-assessment and feedback using survey methods. Most importantly, the critical link between SAFF experiences and changes in learner behaviours and clinical outcomes warrants deeper exploration.
Additionally, including information regarding the resident's performance and discrepancies between self-assessment and feedback may provide valuable insights. For example, a 'strong' resident, for whom there is little discrepancy between the selfassessment and the faculty feedback, might take that discrepancy as a challenge in keeping with their level of competence (constructive friction). A 'weaker' resident might be discouraged by the same discrepancy (destructive friction). 54 
CONCLUSIONS
Residents value self-assessment and feedback, and understand what makes the process useful. Competing time pressures and poor quality feedback can lead to a process of going through the motions. Motivation colours residents' experiences and more internalised motivation is related to a more positive experience. We believe that by better understanding the resident experience, educators may be able to tailor the feedback process to reduce tensions and barriers, and ultimately to improve performance and patient care.
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